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The asymmetric unit of the title compound, CiyHigOs, 
comprises three independent molecules with similar geome- 
tries. In each molecule, the carbonyl group is twisted away 
from the napthalene ring system, making dihedral angles of 
1.0 (2), 1.05 (19)° and 1.5 (2)°. The butene group in all three 
molecules are disordered over two sets of sites, with a refined 
occupancy ratio of 0.664 (6):0.336 (6). In the crystal, molecules 
are oriented with respect to their carbonyl groups, forming 
head-to-head dimers via O— H- ■ O hydrogen bonds. Adja- 
cent dimers are further interconnected by C— H- ■ -O 
hydrogen bonds into chains along the a-axis direction. The 
crystal structure is further stabilized by weak C— H- • -n 
interactions. 

Related literature 

For hquid crystal properties of carbonyl and naphthalene 
derivatives, see: Lee et al. (2001); Drzewinski (2013); 
Achalkumar et al. (2011). For naphthalene carboxyhc acid 
derivatives, see: Rahman et al. (2013); Kozmik et al. (2005). For 
the synthesis of the title compound, see: Gopalakrishnan & 
Sadashiva (1998). For related structures, see: Fitzgerald & 
Gerkin (1993); Blackburn & Gerkin (1997); Lynch et al. 
(1998). For hydrogen-bond motifs, see: Bernstein et al. (1995). 
For bond-length data, see: Allen et al. (1987). 




Experimental 

Crystal data 

CiyHigOj 

M, = 270.31 
Triclinic, PI 
a = 9.5018 (2) A 
b = 14.8695 (2) A 
c = 17.6757 (3) A 
a = 113.638 (1)° 
P = 102.188 (1)° 

Data collection 

Bmker APEX DUO CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS: Bruker, 2009) 
T^„ = 0.719, T„,^^ = 0.890 

Refinement 

R[F^ > 2a{F^)] = 0.045 

wR(F^) = 0.152 

S = 1.06 

6763 reflections 

580 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Y = 93.127 (1)° 

V = 2209.06 (7) A-' 
Z = 6 

Cu Ka radiation 
fj, = 0.67 mm^' 
T = 298 K 

0.53 X 0.21 X 0.18 mm 



25536 measured reflections 
6763 independent reflections 
5768 reflections with / > 2tr(/) 
Ri„, = 0.020 



12 restraints 

H-atom parameters constrained 
Ap^.,^ = 0.23 e A"' 
A/^min = -0.17 e A"' 



D-H-A 


D-H 


H---A 


D---A 


D-H- - A 


02/1-H1-01C' 


0.97 


1.65 


2.6150 (16) 


174 


02B-H2-01B" 


0.85 


1.80 


2.6342 (15) 


168 


02C-H3- ■ -OlA' 


0.93 


1.69 


2.6133 (16) 


177 


C6A-H6AA---01A'" 


0.93 


2.50 


3.3032 (19) 


144 


C6B-H6BA- - -OIB'" 


0.93 


2.56 


3.3666 (19) 


145 


C6C-H6CA- - -OIC" 


0.93 


2.56 


3.3547 (18) 


144 


C5A-H5AA---02C"' 


0.93 


2.59 


3.421 (2) 


149 


C5B-H5BA- - -OIB" 


0.93 


2.65 


3.520 (2) 


156 


C5C-HSCA- - -02A" 


0.93 


2.61 


3.472 (2) 


154 


C17B-H17C- ■ -CgV' 


0.93 


2.93 


3.736 (5) 


146 


Symmetry codes: (i) —x - 
(iv) -x+l.-y + l.-z-i 


f 2, -v + 2,-z 
- 1; (v) -X + 2, - 


+ 1; (li) -X 
-y + l,-z\ 


- + 3, + 2, -z; 
(vi) -x-f 1, - v-t- 


(iii) X — 1, V, z; 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: Mercury (Macrae et al, 
2006); software used to prepare material for publication: SHELXTL 
and PLATON (Spek, 2009). 

This research was supported by a PRGS Research Grant 
(No. RDU 130803). 



Supporting information for this paper is available from the lUCr 
electronic archives (Reference: KP2470). 
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6-(Hex-5-enyloxy)naphthalene-2-carboxylic acid 

Md. Lutfor Rahman^ H. T. Srinivasa^ Mashitah Mohd. Yusoff^ Huey Chong Kwong and Ching 
Kheng Quah 

1 . Comment 

The title compound is considered a potential candidate for material chemistry study comprising a polymerizable vinyl 
group at one end and a free carboxylic acid group at the other end of the molecule. In general, the free carboxylic acid 
group favours to form the hydrogen-bonded cyclic dimers in the liquid crystalline phases and most of the dimers 
exhibited enantiotropic liquid crystalline behavior (Lee et al. 2001). Considerable amount of work has been carried out in 
naphthalene derivatives to achieve appUcation oriented SmC phase in low molar mass and polymeric hquid crystals with 
an azo/ester group (Drzewinski 2013; AchaUoimar et al. 2011). These materials often studied in the view of their 
interesting optical properties, which enable applications such as optical switching, holography and optical storage devices 
(Rahman et al. 2013; Kozmik et al. 2005). This paper presents synthesis and crystal structure analysis of naphthalene 
based liquid crystalline precursor. 

The asymmetry unit of the title compound (Fig. 1) comprises three crystallographically independent molecules {A, B 
and Q of similar geometries. The bonds lengths (Allen et al. 1987) and angles have normal values and comparable with 
the closely related structures (Fitzgerald & Gerkin 1993; Blackburn & Gerkin 1997; Lynch et al. 1998). In each molecule, 
the carbonyl group is almost coplanar with the attached naphthalene ring. The carbonyl group (01 — CI — 02) is slightly 
twisted away from the naphthalene ring system, with the dihedral angles of 1.00 (20)° in molecule^, 1.05 (19)° in 
molecule B and 1.50 (20)° in molecule C]. The butene groups which attached to atom C14 in each molecule {A, B and Q 
are disordered over two positions with a refined site-occupancy ratio of 0.695 (6): 0.305 (6). 

In the crystal packing (Fig. 2), two adjacent molecules are linked into inversion dimers, forming R\(?>) graph-set motifs 
(Bernstein et al. 1995) by a pair of intermolecular 02 — ^H—01 hydrogen bond (Table 1). These dimers are linked into 
cham along the a axis via intermolecular C5 — H5— 02 and C6 — H6—01 hydrogen bonds. The crystal structure is fiirther 
stabilized by a weak intermolecular C17B — ^H17C— Cgl interaction (Cgl is the centtoid of the C4C — C9,C Table 1). 

2. Experimental 

The title compoimd is synthesized according to the literature (Gopalakrishnan & Sadashiva 1998). Pure and suitable 
single crystals were obtained on slow evaporation of ethyl alcohol at room temperature. The compound melts at 419 K to 
nematic phase, then it goes to isotropic state at 461 K. It returns to nematic phase at 486 K and then crystaUizes at 410 K 
when it was cooled from isotropic state. 

3. Refinement 

The butene group and hydrogen atoms which are attached to atom C14 in each molecule {A, B and C) are disordered over 
two positions with a refined site-occupancy ratio of 0.695 (6): 0.305 (6). All C-bound H atoms were positioned 
geomettically [C— H = 0.95-0.97 A] and refmed using a riding model with C/iso(H) = 1.2 or 1.5 C/eq(C). All 0-bound H 
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atoms were located from difference Fourier map and were fixed to their parent atoms with (7iso(H) =1.5 UeqiO). The 
restraints of same geometries were applied to all disordered components. Three outliners, (1 - 3 2), (-3 2 0) and (0 3 3), 
were omitted. 




Figure 1 

The molecular structure of the title compound, showing 30% probability displacement ellipsoids. Disordered butene 
groups (molecules A, B and C) with higher population components are shown. 




Figure 2 

Part of the crystal packing of the title compoimd. Blue dashed lines represent the intermolecular hydrogen bonds and 
atoms involved in interactions are labelled. Disordered butene groups (in all molecules of asymmetric unit) with higher 
population components are shown. The symbol A represent the R^ii^) graph-set motifs. 
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Figure 3 

Part of the crystal packing of the title compound. Blue dashed lines represent the intermolecular hydrogen bonds within a 
layer and the green dashed lines represent the weak intermolecular C 1 7B — H17C---Cgl interaction (Cgl is the centroid 
of the C4C— C9C). 



6-(Hex-5-enyloxy)naphthalene-2-carboxylic acid 



Crystal data 

C17H18O3 
M, = 270.3 1_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.5018 (2) A 
Z7= 14.8695 (2) A 
c= 17.6757 (3) A 
a = 113.638 (1)° 
102.188 (1)° 
y = 93.127 (1)° 
F= 2209.06 (7)A3 

Data collection 

Bruker APEX DUO CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
tp and CO scans 

Absorption correction: multi-scan 
{SADABS; Bruker, 2009) 



Z=6 

7^(000) = 864 

1.219 Mgm-3 
Cu Ka radiation, 1 = 1.54178 A 
Cell parameters from 9936 reflections 
(9 = 2.8-69.4° 
ju = 0.67 mm"' 
r=298 K 
Block, colourless 
0.53 X 0.21 X 0.18 mm 



25536 measured reflections 
6763 independent reflections 
5768 reflections with/> 2a(I) 
Rm = 0.020 



0.719, 



0.890 



OmnK — 62.5°, 0m 

A = -10^10 
/ = -20^17 



2.8° 



Refinement 

Refinement on 

Least-squares matrix: full 

R[I^ > 2a{I^)] = 0.045 

wi?(7^) = 0.152 

5"= 1.06 

6763 reflections 

580 parameters 

12 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[o^(i^o') + (0.0897P)2 + 0.1917P] 

whsre P ^ (Fo^ + 2F,y3 

(A/,T)„ax = 0.001 

Ap,„^ = 0.23 e A-3 
A/),„,„ = -0.17eA-3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t{F^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


r/- */r/ 


cue 


0.95456 (14) 


0.84092 (10) 


0.81731 (8) 


0.0590 (3) 


HllA 


1.0541 


0.8394 


0.8316 


0.071* 


OlA 


0.88492 (10) 


0.95388 (8) 


0.38257 (7) 


0.0761 (3) 


02A 


0.69392(11) 


0.99235 (8) 


0.31169 (7) 


0.0755 (3) 


HI 


0.7582 


1.0190 


0.2870 


0.113* 


C2B 


1.27582 (13) 


0.89459 (9) 


0.07820 (8) 


0.0514(3) 


CUB 


1.33200(14) 


0.84821 (10) 


0.13154 (8) 


0.0575 (3) 


HUB 


1.4315 


0.8462 


0.1453 


0.069* 


OIB 


1.50686(10) 


0.93180 (7) 


0.05874 (7) 


0.0686 (3) 


02B 


1.31640(10) 


0.98007 (7) 


-0.00396 (7) 


0.0720 (3) 


H2 


1.3830 


1.0058 


-0.0179 


0.108* 


C9B 


1.08934 (13) 


0.80896 (9) 


0.14448 (8) 


0.0511 (3) 


OIC 


1.13044(10) 


0.92441 (8) 


0.74563 (7) 


0.0702 (3) 


C2A 


0.65249 (14) 


0.91504(9) 


0.39971 (8) 


0.0533 (3) 


C9C 


0.71133 (13) 


0.80165 (9) 


0.82925 (8) 


0.0526 (3) 


02C 


0.94033 (10) 


0.96819(8) 


0.67871 (7) 


0.0754 (3) 


H3 


1.0014 


0.9978 


0.6580 


0.113* 


C4B 


1.03382 (13) 


0.85815 (9) 


0.09276 (8) 


0.0512(3) 


C7C 


0.46924 (14) 


0.76419 (10) 


0.84158 (9) 


0.0585 (3) 


C2C 


0.89811 (13) 


0.88579 (9) 


0.76267 (8) 


0.0523 (3) 


C14A 


0.0353 (2) 


0.62196 (14) 


0.62674 (12) 


0.0919 (5) 


H14A 


0.0887 


0.5681 


0.6030 


0.110* 


H14B 


0.0969 


0.6683 


0.6817 


0.110* 


H14G 


0.0882 


0.6670 


0.6844 


0.110* 


H14H 


0.0870 


0.5663 


0.6055 


0.110* 


C4A 


0.40916(14) 


0.87883 (9) 


0.41207 (8) 


0.0527 (3) 


CllA 


0.70786 (14) 


0.87345 (10) 


0.45694 (8) 


0.0599 (3) 


HllC 


0.8074 


0.8723 


0.4721 


0.072* 


C7B 


0.84757(15) 


0.77311 (10) 


0.15801 (9) 


0.0596 (3) 


C4C 


0.65552 (13) 


0.84871 (9) 


0.77598 (8) 


0.0520 (3) 


C7A 


0.22020 (15) 


0.80107(10) 


0.47998 (9) 


0.0625 (3) 


C6B 


0.79310 (15) 


0.82404(10) 


0.10851 (9) 


0.0644 (4) 


H6BA 


0.6946 


0.8296 


0.0976 


0.077* 


C6C 


0.41426 (14) 


0.81381 (10) 


0.79116(9) 


0.0643 (3) 


H6CA 


0.3156 


0.8188 


0.7799 


0.077* 


03B 


0.74330(11) 


0.73435 (8) 


0.18358 (7) 


0.0750 (3) 


C6A 


0.16638 (15) 


0.84526(11) 


0.42473 (9) 


0.0664 (4) 



Occ. (<1) 



0.664 (6) 
0.664 (6) 
0.336 (6) 
0.336 (6) 
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HoAA 


0.0674 




0.6487 


A /I 1 AA 

0.4109 


A AOAsIs 

0.080* 


C3C 


A n z ^ A A 

0.75144 


/I A\ 

(14) 


A OOA1C /A\ 

0.88935 (9) 


A T /I O 1 O /0\ 

0.74318 (8) 


A ACT n /"?\ 

0.0537 (3) 


TT1 A 

H3CA 


A T 1 y1 O 

0.7148 




A A 1 AO 

0.9193 


0.7075 


A Ai^" A :k 

0.064* 


03C 


0.36603 


/I A\ 

(10) 


0.72389 (8) 


0.86688 (7) 


0.0695 (3) 


CjB 




(14) 


A OAA1 1 /A\ 

0.89931 (9) 


0.U6024 (8) 


0.05z6 (3) 


H3BA 


1.0926 




0.9305 


0.0257 


0.063* 


C13C 


0.27997 


(15) 


0.62535 (11) 


A A'^AI O /A\ 

0.93018 (9) 


A f\/' C C / A\ 

0.0655 (4) 


T T 1 A 

H13A 


A ^ 1 TO 

0.2178 




0.5782 


A oncn 

0.8757 


A ATA* 

0.079^ 


T T 1 '5 1~> 


A TO CI 






0.9557 


A ATA* 

0.079^ 


Ci3B 


A 11 AOO A 

0.64881 


(17) 


f\ £i A A'^ A /I 

0.64431 (12) 


A OCAOZ: / 1 A\ 

0.25026 (10) 


A AT A 11 i A\ 

0.0746 (4) 


TT1 O 

H13C 


A CO C J- 

0.5856 




A CAT/' 

0.5976 


A 1 A/'A 

0.1960 


A AAA* 

0.090* 


H13U 


0.5976 




A AA /I 

0.6994 


0.2744 


A AAA* 

0.090* 




0.j06zU 


(14) 


A A 1 TOO /n\ 

0.91 /z6 (9) 


0.3 /86/ (8) 


A AC1T 

0.053 / (3) 


TTT A A 

H3AA 


0.4700 




t\ C\A CC\ 

0.9450 


A T /I 1 

0.3412 


A Aitr A 'At 

0.064* 


ClOB 


1.24113 


/I A\ 

(14) 


A OA/nT /I A\ 

0.80637 (10) 


A 1 ZT'^A/I /0\ 

0.16294 (8) 


A ACOA /"?\ 

0.0580 (3) 


HlOA 


1.2798 




0.7754 


0.1973 


A ATA * 

0.070* 




A lino 
0.113 /6 


(11) 


0. /oj99 (o) 


A c AjCC 1 {n\ 
0.50651 (/) 


A ATOA /1\ 

0.0/89 (3) 


ClOC 


A O/TO O /I 

0.86334 


(14) 


A TAAO^ /I A\ 

0.79986 (10) 


A O/IOAO /0\ 

0.84898 (8) 


A AC AO /'>\ 

0.0598 (3) 


T T 1 AT~> 


A A A 1 O 

0.9018 




A T7AA 

0.7700 


A O O /I T 

0.8843 


A ATT A 

0.072* 


1 A A 


A ^ 1 zm 

O.olozz 


(15) 


A O "7/1 A /I /I A\ 

0.83494 (10) 


A /lAAI/T /A\ 

0.49016 (9) 


A cm 1 A /I \ 

0.0610 (3) 


XJ1 A/*^ 


A £:CA A 




A OAT? 

O.oO/ / 


0.5z/o 


A ATI* 
0.0/3^ 


C5B 


A 001 AA 

0.88300 


/I A\ 

(14) 


A O £L AO /I /I A\ 

0.86486 (10) 


0.07668 (9) 


A A^AI /'>\ 

0.0603 (3) 


H5BA 


0.8453 




A O AT O 

0.8978 


0.0438 


A AT'^ * 

0.072* 


CSC 


0.50437 


(14) 


0.85437 (10) 


A TCOAC /A\ 

0.75895 (9) 


A A£ 1 \ 

0.0616 (3) 


HDCA 


A A CCA 

0.4664 




0.88o3 


0. /z53 


A f\n A * 
0.0/4* 


CliA 


f\ A 1 An 1 

0.01091 


(18) 


0.67434 (12) 


0.56904 (11) 


A AOAT 

0.0807 (4) 


H13E 


-0.0417 




A O A 

0.7289 


0.5923 


A AAT * 

0.097* 


Hi jr 


— U.U4yi 




A ii^<^ A 

0.6284 


0.5134 


A AAT* 
0.09 /* 


CIA 


0.75063 


/I A\ 

(14) 


A ACCAA /A\ 

0.95599 (9) 


0.36308 (8) 


0.0573 (3) 


CIC 


0.99664 


(14) 


A A'^O/^/' /A\ 

0.92866 (9) 


Q. 12152 (8) 


0.0560 (3) 


C8B 


A AA'J 1 O 

0.99318 


(15) 


0.76624 (10) 


0.17631 (8) 


A ACTC 

0.0575 (3) 


H8BA 


1.0286 




0.7334 


0.2097 


A A^A* 

0.069* 


CdA 


U.Z3 /yy 


(14) 


A OOO/IA /I A\ 

0.68260 (lU) 


A A 1 TO /'A\ 

0.391 /2 (y) 


0.062U (3) 


TTC A A 

H5AA 


A 1 1 

O.zzll 




A A 1 1 O 

0.9112 


A T C C 1 

0.3551 


0.074* 


CIB 


1 O TO ,1 A 

1.37349 


(14) 


A ATT0 1 /A\ 

0.93781 (9) 


A A /I 'I /' /I /0\ 

0.04264 (8) 


A f\C C f\ \ 

0.0550 (3) 


CSC 


0.61515 


(14) 


A '~ICC\AC /I A\ 

0.75945 (10) 


A 1 AC /0\ 

0.86145 (8) 


0.0577 (3) 


HoCA 


A /CC 1 A 

0.6510 




A TOO 

0. /z83 


0.896z 


A A/CA* 

0.069* 


C9A 


A /I /I A C 

0.46405 


(14) 


A OOC/'^ /A\ 

0.83562 (9) 


0.46872 (8) 


A A O C \ 

0.0535 (3) 


C12C 


A y1 1 1 A'^ 

0.41192 


(15) 


A /"/"ATA /I 1\ 

0.66930 (11) 


AA1C01 /I A\ 

0.91581 (10) 


A f\/' c r\ / A \ 

0.0650 (4) 


XJ1 A 


0.4/61 




ATI "lA 

0. /130 


A ATA'^ 
0.9/02 


A ATO* 
0.0/8* 


H12B 


0.4626 




0.6169 


0.8854 


A AT O rfc 

0.078* 


C12A 


0.15113 


(17) 


0.71425 (12) 


A C C /I A\ 

0.55827 (10) 


A AT C A / A \ 

0.0759 (4) 


TT1 

H12C 


0.2142 




A ncoo 

0.7588 


0.6134 


A A A 1 :k 
0.091* 


H12D 


0.2019 




0.6602 


0.5311 


0.091* 


C12B 


0.78511 


(16) 


0.68236 (11) 


0.23525 (10) 


0.0698 (4) 


H12E 


0.8519 




0.7266 


0.2892 


0.084* 


H12F 


0.8333 




0.6275 


0.2064 


0.084* 


C8A 


0.36617 


(15) 


0.79645 (10) 


0.50215 (9) 


0.0610 (3) 


H8AA 


0.4006 




0.7677 


0.5390 


0.073* 
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Ci4C 


(J.izUo / (1 1) 


0.5 /320 (12) 


A AOTOO /I 1 \ 

0.98 /88 (11) 


A f\n Z A ( A\ 

0.0 /j4 (4) 




H14E 


0.3880 


0.6194 


1.0409 


A AAA* 

0.090* 


0.664 (6) 


TT1 A'f 

H14F 


0.3706 


A C 1 OC 

0.5185 


0.9606 


A AAA:k 

0.090* 


A HHA / /'\ 

0.664 (6) 


H14K 


0.3715 


0.6223 


1 f\A A £1 

1.0446 


A AAA* 

0.090* 


0.336 (6) 


T T 1 y1 T 

H14L 


0.3877 


A CI O 1 

0.5z8l 


0.9665 


A AAA* 

0.090^ 


0.336 (6) 


Ci4B 


0.67968 (19) 


0.59356 (13) 


A TAAOT /I 1\ 

0.30987 (11) 


A AO^ O { C\ 

0.0828 (5) 




TT1 A 

H14C 


A A /I 

0.7294 


A O OA 

0.5380 


A O /( T 

0.2847 


A AAA* 

0.099* 


0.664 (6) 


T T 1 /I 

H14U 


0.7460 


A £ -1 A 1 

0.6401 


0.3631 


A AAA* 

0.099^ 


A £^£.A / £Z\ 

0.664 (6) 


TU 1 /I T 


A T /I 1 1 

0. /411 


0.638 / 


U.3653 


A AAA* 
0.099^ 


U.33o (o) 


H14J 


0.7261 


0.5357 


0.2862 


A AAA * 

0.099* 


0.336 (6) 


C15A 


-0.0974 (6) 


A COA'l /OX 

0.5802 (3) 


0.6415 (3) 


A AO'> /I 1 \ 

0.0832 (11) 


0.664 (6) 


TT1 C A 

H15A 


-0.1574 


0.6319 


0.6583 


A 1 AA * 

0.100* 


0.664 (6) 


TT1 CT> 

H15B 


A 1 CJ A 

-0.1530 


A CT7 /I 

0.5274 


A C OTO 

0.5878 


A 1 AA* 

0.100^ 


0.664 (6) 


1 £ A 

LloA 


A ATAO / C\ 

-0.0708 (5) 


0.5402 (2) 


O./Oo/ (3) 


A AA 1^/1 A\ 

0.0916 (10) 


0.664 (6) 


H16A 


-0.0137 


0.5813 


0.7610 


0.110* 


0.664 (6) 


C17A 


-0.1241 (6) 


0.4492 (3) 


A A 1 C \ 

0.6915 (3) 


0.1266 (16) 


0.664 (6) 


r r 1 T A 

Hi /A 


A 1 O 1 


A A AjC/C 

0.4UOD 


O.o3 /o 


A 1 C^* 
0.1 JZ^ 


0.664 (6) 


H17B 


A 1 A /I 

-0.1042 


0.4275 


A A £1 

0.7346 


A 1 A 

0.152* 


0.664 (6) 


C15B 


0.5494 (6) 


0.5560 (4) 


A TO A A {'^\ 

0.3299 (3) 


A AO IT /I 1 \ 

0.0813 (11) 


0.664 (6) 


TT 1 C/~^ 

H15C 


A -1 A 1 T 

0.4917 


0.6092 


0.3460 


A AAO ik 

0.098* 


0.664 (6) 


TT1 CT\ 

H15D 


A A AAA 

0.4909 


A C A-^ C 

0.5025 




A AAO A 

0.098* 


0.664 (6) 


C16B 


0.5729 (5) 


A CI A A 

0.5199 (3) 


0.3958 (3) 


A AOTC /I 1 \ 

0.0875 (11) 


0.664 (6) 


H16B 


0.6295 


0.5635 


0.4496 


0.105* 


0.664 (6) 


C17B 


A 1 A f ll\ 

0.5219 (6) 


0.4323 (3) 


A "? O zTC /"?\ 

0.3865 (3) 


0.1046 (13) 


0.664 (6) 


XJ1 '7/~' 

HI /C 


0.4648 


0.3863 


A '2'3'30 

0.3338 


0.126 


0.664 (6) 


H17D 


0.5426 


0.4154 


0.4325 


0.126* 


0.664 (6) 


C15C 


A 1 o tin /£\ 

0.1867 (6) 


A CJOO /C\ 

0.5328 (5) 


1 AAOA 

1.0080 (4) 


A AT) O / 1 A\ 

0.0738 (19) 


0.664 (6) 




A 1 TT^ 


A C OTl 

0.5823 


1 A 1 A y1 

1.0194 


A AOA* 

0.089* 


A il£iA /£1\ 

0.664 (6) 


TT1 CT7 


A 1 1 /I 1 

0.1341 


A A A 

0.4739 


A ACQ 1 

0.9581 


A AOA:)c 

0.089* 


0.664 (6) 


C16C 


0.2253 (3) 


U.5076 (3) 


1 AO 1 A /T\ 

1.0819 (3) 


A AA'^ O / 1 1 \ 

0.0928 (11) 


0.664 (6) 


H16C 


0.2837 


0.5577 


1.1321 


O.Ul* 


0.664 (6) 


C17C 


0.1892 (4) 


0.4272 (3) 


1 A OCT /'>\ 

1.0857 (3) 


0.1042 (12) 


0.664 (6) 


XJ1 TXj 

HI /t 


A 1 ^AQ 

U.13U8 


U.i /4J 


1 (\i'in 
l.UJ / / 


A 1 OC* 

U.12D 


U.O04 (0) 


H17F 


A AO 

0.2208 


A A^T 

0.4207 


1.1365 


0.125* 


0.664 (6) 




— U.lz/3 (16) 


A C O C 1 /I A\ 
O.DOjl (10) 


A /n^O /AX 

yj.oZ4Z (9) 


0.114 (4)* 


0.336 (6) 


TT1 C /~* 

H15G 


A 1 T /I /T 

-0.1746 




A ^ /I A 1 

0.6491 


A 1 '> '7* 

0.137* 


0.336 (6) 


T T 1 CTT 

H15H 


— U.18zz 


0.5467 


0.5654 


0.137* 


0.336 (6) 


CioA 


— O.lzol (Ij) 


A ct/:a /ax 
0.5z60 (9) 


0.6/01 (8) 


0.154 (5)* 


0.336 (6) 


H16D 


A AO A 

-0.2039 


0.5362 


0.6953 


0.185* 


0.336 (6) 


C17X 


A A^ /II /I C\ 

-0.0641 (15) 


A A Z'AO /I 1 \ 

0.4698 (11) 


A ZTOTO /A\ 

0.6878 (9) 


0.164 (5)* 


0.336 (6) 


HI /U 


A A 1 
O.Ul /D 


A A CAA 

0.45U9 


O.dd/9 


A 1 A/C* 

U.19o* 


U.33o (o) 


H17H 


-0.0957 


0.4434 


A A 

0.7220 


0.196* 


0.336 (6) 


1 


0.5194 (14) 


0.5626 (10) 


0.31 /5 (9) 


0.096 (4)* 


0.336 (6) 


IT 1 CT 
HiDl 


U.4/io 


0.62U5 


A '5 '3 O /I 

0.3384 


All /C* 

0.116 


0.336 (6) 


H15J 


0.4590 


0.5154 


0.2625 


0.116* 


0.336 (6) 


C16Y 


0.544 (2) 


0.5186(13) 


0.3768 (11) 


0.210(10)* 


0.336 (6) 


H16E 


0.5448 


0.5665 


0.4307 


0.252* 


0.336 (6) 


C17Y 


0.563 (2) 


0.4435 (13) 


0.3816(13) 


0.203 (9)* 


0.336 (6) 


HI 71 


0.5645 


0.3875 


0.3331 


0.244* 


0.336 (6) 
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H17J 


0.5755 


0.4401 




0.4340 


A 1 /I /f * 

0.244^ 


O.iio (6) 






0.5311 (13) 


l.U04o (iZ) 


Alio /TA* 

O.ilz {/)^ 


A 1 1 f C\ 

O.iio (o) 


H15K 


0.1227 


0.4989 




A A^ 1 i^" 

0.9516 


0.135* 


0.336 (6) 


til 

jni ji-/ 


yj.LOVj 


0.5844 






U. ID J 




C16Z 


0.2317(7) 


0.4548 (5) 


1.0422(4) 


0.0839 (19)* 


0.336 (6) 


H16F 


0.2543 


0.3923 




1.0122 


0.101* 


0.336 (6) 


C17Z 


0.2239 (9) 


0.4900 (8) 


1.1239(5) 


0.121 (3)* 


0.336 (6) 


H17K 


0.2007 


0.5533 




1.1503 


0.145* 


0.336 (6) 


H17L 


0.2416 


0.4511 




1.1540 


0.145* 


0.336 (6) 


Atomic displacement parameters (A^) 






JJ22 


IP' 


jyl2 






cue 


0.0464 (7) 


0.0740 (8) 


0.0662 (8) 


0.0126 (6) 


0.0140 (6) 


0.0389 (6) 


OlA 


0.0526 (6) 


0.1063 (8) 


0.1005 (8) 


0.0207 (5) 


0.0269 (5) 


0.0701 (6) 


02A 


0.0641 (6) 


0.1051 (7) 


0.0933 (7) 


0.0256 (5) 


0.0294 (5) 


0.0716 (6) 


C2B 


0.0504 (7) 


0.0533 (7) 


0.0531 (7) 


0.0082 (5) 


0.0148 (5) 


0.0243 (5) 


CUB 


0.0450 (7) 


0.0713 (8) 


0.0639 (8) 


0.0115(6) 


0.0135 (6) 


0.0360 (6) 


OIB 


0.0514(6) 


0.0867 (7) 


0.0895 (7) 


0.0153 (5) 


0.0243 (5) 


0.0552 (5) 


02B 


0.0612 (6) 


0.0923 (7) 


0.0952 (7) 


0.0218 (5) 


0.0299 (5) 


0.0662 (6) 


C9B 


0.0483 (7) 


0.0538 (6) 


0.0512(7) 


0.0060 (5) 


0.0110(5) 


0.0233 (5) 


OIC 


0.0527 (6) 


0.0904 (7) 


0.0918 (7) 


0.0181 (5) 


0.0251 (5) 


0.0586 (6) 


C2A 


0.0515 (7) 


0.0572 (7) 


0.0561 (7) 


0.0110(5) 


0.0159 (6) 


0.0274 (6) 


C9C 


0.0489 (7) 


0.0572 (7) 


0.0532 (7) 


0.0076 (5) 


0.0100 (5) 


0.0265 (5) 


02C 


0.0613 (6) 


0.1042 (7) 


0.0961 (7) 


0.0216 (5) 


0.0281 (5) 


0.0726 (6) 


C4B 


0.0491 (7) 


0.0527 (6) 


0.0519 (7) 


0.0066 (5) 


0.0112 (5) 


0.0232 (5) 


C7C 


0.0497 (7) 


0.0647 (7) 


0.0644 (8) 


0.0047 (6) 


0.0140 (6) 


0.0315 (6) 


C2C 


0.0522 (7) 


0.0551 (7) 


0.0543 (7) 


0.0098 (5) 


0.0165 (5) 


0.0263 (5) 


C14A 


0.0899 (12) 


0.0975 (12) 


0.0974 (12) -0.0029 (9) 


0.0364 (10) 


0.0463 (10) 


C4A 


0.0503 (7) 


0.0539 (7) 


0.0543 (7) 


0.0084 (5) 


0.0127 (5) 


0.0235 (5) 


CllA 


0.0485 (7) 


0.0746 (8) 


0.0672 (8) 


0.0139(6) 


0.0149 (6) 


0.0400 (6) 


C7B 


0.0500 (7) 


0.0644 (7) 


0.0662 (8) 


0.0015 (6) 


0.0156 (6) 


0.0298 (6) 


C4C 


0.0492 (7) 


0.0549 (7) 


0.0543 (7) 


0.0074 (5) 


0.0114(5) 


0.0265 (5) 


C7A 


0.0559 (7) 


0.0644 (8) 


0.0701 (8) 


0.0028 (6) 


0.0219 (6) 


0.0292 (6) 


C6B 


0.0464 (7) 


0.0758 (9) 


0.0763 (9) 


0.0090 (6) 


0.0140 (6) 


0.0382 (7) 


C6C 


0.0464 (7) 


0.0784 (9) 


0.0780 (9) 


0.0105 (6) 


0.0139 (6) 


0.0439 (7) 


03B 


0.0539 (5) 


0.0939 (7) 


0.0946 (7) 


0.0026 (5) 


0.0226 (5) 


0.0564 (6) 


C6A 


0.0494 (7) 


0.0750 (9) 


0.0782 (9) 


0.0097 (6) 


0.0144 (6) 


0.0367 (7) 


CSC 


0.0550 (7) 


0.0572 (7) 


0.0552 (7) 


0.0113 (5) 


0.0125 (6) 


0.0304 (6) 


03C 


0.0497 (5) 


0.0889 (7) 


0.0882 (7) 


0.0051 (4) 


0.0189 (5) 


0.0557 (5) 


C3B 


0.0533 (7) 


0.0545 (7) 


0.0550 (7) 


0.0097 (5) 


0.0132 (5) 


0.0284 (5) 


C13C 


0.0582 (8) 


0.0710 (8) 


0.0728 (9) 


0.0030 (6) 


0.0192 (6) 


0.0354 (7) 


C13B 


0.0701 (9) 


0.0762 (9) 


0.0803 (10) -0.0026(7) 


0.0272 (8) 


0.0335 (8) 


C3A 


0.0553 (7) 


0.0581 (7) 


0.0545 (7) 


0.0113 (5) 


0.0135 (5) 


0.0307 (5) 


ClOB 


0.0527 (7) 


0.0715 (8) 


0.0612 (7) 


0.0126 (6) 


0.0125 (6) 


0.0400 (6) 


03A 


0.0627 (6) 


0.0947 (7) 


0.0978 (8) 


0.0065 (5) 


0.0291 (5) 


0.0555 (6) 


ClOC 


0.0522 (7) 


0.0753 (8) 


0.0656 (8) 


0.0127 (6) 


0.0133 (6) 


0.0440 (6) 


ClOA 


0.0574 (7) 


0.0743 (8) 


0.0644 (8) 


0.0156(6) 


0.0137(6) 


0.0429 (6) 


C5B 


0.0506 (7) 


0.0696 (8) 


0.0682 (8) 


0.0118(6) 


0.0120 (6) 


0.0379 (6) 
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C5C 


0.0519(7) 


0.0726 (8) 


0.0710 (8) 


0.0132 (6) 


0.0107 (6) 


0.0429 (7) 


C13A 


0.0756 (10) 


0.0819(10) 


0.0853 (10) 


-0.0057 (8) 


0.0282 (8) 


0.0344 (8) 


CIA 


0.0553 (7) 


0.0648 (7) 


0.0633 (8) 


0.0150 (6) 


0.0196 (6) 


0.0356 (6) 


CIC 


0.0548 (7) 


0.0600 (7) 


0.0594 (7) 


0.0128 (6) 


0.0174 (6) 


0.0297 (6) 


C8B 


0.0549 (7) 


0.0636 (7) 


0.0611 (7) 


0.0059 (6) 


0.0138 (6) 


0.0343 (6) 


C5A 


0.0535 (7) 


0.0709 (8) 


0.0693 (8) 


0.0118(6) 


0.0132 (6) 


0.0383 (6) 


cm 


0.0533 (7) 


0.0573 (7) 


0.0612 (7) 


0.0114(6) 


0.0182 (6) 


0.0297 (6) 


C8C 


0.0525 (7) 


0.0674 (8) 


0.0634 (8) 


0.0079 (6) 


0.0126 (6) 


0.0390 (6) 


C9A 


0.0537 (7) 


0.0551 (7) 


0.0553 (7) 


0.0083 (5) 


0.0146 (5) 


0.0265 (5) 


C12C 


0.0577 (8) 


0.0719(8) 


0.0743 (9) 


0.0054 (6) 


0.0172 (6) 


0.0401 (7) 


C12A 


0.0738 (9) 


0.0840 (10) 


0.0780 (9) 


0.0006 (8) 


0.0248 (8) 


0.0412 (8) 


C12B 


0.0651 (8) 


0.0748 (9) 


0.0764 (9) 


0.0007 (7) 


0.0213 (7) 


0.0384 (7) 


C8A 


0.0620 (8) 


0.0654 (8) 


0.0634 (8) 


0.0083 (6) 


0.0166 (6) 


0.0350 (6) 


C14C 


0.0631 (8) 


0.0874 (10) 


0.0939 (11) 


0.0102 (7) 


0.0261 (8) 


0.0536 (9) 


C14B 


0.0829 (11) 


0.0878 (11) 


0.0914(11) 


0.0055 (8) 


0.0365 (9) 


0.0454 (9) 


C15A 


0.084 (2) 


0.090 (2) 


0.089 (2) 


-0.0152(17) 


0.031 (2) 


0.0489 (18) 


C16A 


0.095 (2) 


0.098 (2) 


0.092 (2) 


-0.0039 (17) 


0.032 (2) 


0.0482 (17) 


C17A 


0.160(4) 


0.110(3) 


0.161 (4) 


0.027 (3) 


0.088 (3) 


0.085 (2) 


C15B 


0.074 (2) 


0.104 (2) 


0.091 (3) 


0.0020 (19) 


0.030 (2) 


0.063 (2) 


C16B 


0.089 (2) 


0.105 (3) 


0.0872 (19) 


-0.0023 (15) 


0.0335 (16) 0.0553 (16) 


C17B 


0.127(3) 


0.106 (2) 


0.127 (3) 


0.0277 (19) 


0.069 (2) 


0.076 (2) 


C15C 


0.0571 (18) 


0.094 (3) 


0.096 (3) 


0.0009(11) 


0.0241 (15) 0.065 (2) 


C16C 


0.0880(18) 


0.121 (3) 


0.098 (2) 


0.0082 (16) 


0.0299 (16) 0.072 (2) 


C17C 


0.122 (3) 


0.110(3) 


0.118(3) 


0.028 (2) 


0.042 (2) 


0.079 (2) 


Geometric parameters (A, °) 


cue— cloc 


1.3634 (18; 




ClOC— HlOB 




0.9300 


cue— C2C 


1.4151 (18: 




ClOA— C9A 




1.4169(19) 


CllC- 


-HllA 


0.9300 




ClOA— HIOC 




0.9300 


OlA- 


-CIA 


1.2551 (16: 




C5B— H5BA 




0.9300 


02A- 


-CIA 


1.2755 (15: 




C5C— H5CA 




0.9300 


02A- 


-HI 


0.9728 




C13A— C12A 




1.508 (2) 


C2B- 


-C3B 


1.3722 (18^ 




C13A— H13E 




0.9700 


C2B- 


-CUB 


1.4138 (18: 




C13A— H13F 




0.9700 


C2B— CIB 


1.4746(17: 




C8B— H8BA 




0.9300 


CllB- 


-ClOB 


1.3643 (18: 




C5A— H5AA 




0.9300 


CllB- 


-HUB 


0.9300 




C8C— H8CA 




0.9300 


OIB— CIB 


1.2551 (16: 




C9A— C8A 




1.4149(19) 


02B- 
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f~^/'e~^ f^Cf^ A 

CoC — C5C — H5CA 


1 1 A C 

119.5 


ciex— cnx- 


-H17H 


1 '^A A 

120.0 


C4C — CSC — H5CA 


119.5 


Hno- C17X- 


-H17H 


120.0 


C14A — C13A — C12A 


11'! 01 A\ 

ilz.ol (14) 


C16Y— C15Y— C14B 


1 AC 1 / 1 1 \ 

105.1 (11) 


/~<1/1A /~<1'5A TTI'i'D 


1 AA A 

109.0 


C16Y— CISY- 


-H15I 


1 1 A T 

110.7 


/~<1'^A /~*10A TT1'>T7 

C12A — C13A — H13E 


1 AA A 

109.0 


CHB— C15Y- 


-H15I 


1 1 A T 

110.7 


/—I 1 /I A /~" 1TA TTIOT^ 

C14A — C13A — H13F 


109.0 


C16Y— CISY- 


-H15J 


110.7 


/"^ITA /^ITA TTITTT 


1 AA A 

109.0 


CMB- C15Y- 


-H15J 


1 1 A T 

110.7 


TT1TO i^1'>A TT1TC 


1 AT O 

107. S 


H15I— C15Y- 


-H15J 


1 AO O 

108.8 


1 A 1 A A 

0 1 A — C 1 A — 02 A 


122.42 (12) 


C17Y— C16Y- 


-C15Y 


142 (2) 


r\ 1 A z' •• \ A A 

0 1 A — C 1 A — C2 A 


11AAA /lOA 

119.90 (12) 


C17Y— C16Y- 


-H16E 


108.8 


f^'^ A 1 A A 

OzA — CIA — CzA 


117.68 (11) 


C15Y— C16Y- 


-H16E 


1 AO O 

108.8 


QIC — CIC — 02C 


1 TA / 1 

122.79 (12) 


C16Y— CHY- 


-H17I 


1 '^A A 

120.0 


0 1 C — C 1 C — C2C 


119.71 (12) 


CiaY- CHY- 


-H17J 


120.0 


02C — CIC — C2C 


117.50 (11) 


Hni— C17Y- 


-H17J 


120.0 


/"nn on /~iat4 

C7B — C8B — C9B 


I'^A AO /IIX 

120.08 (13) 


C14C— C15Z— C16Z 


11/1 T/IIN 

114.7 (11) 


/-^TD ^OO tJOr> A 

C /B — CoB — HoBA 


1 TA A 

120.0 


CMC— C15Z- 


-H15K 


1 AO /C 

108.0 


C9B — CoB — H8BA 


120.0 


C16Z— CISZ- 


-H15K 


108. 6 


C6A — C5A — C4A 


1 1 A'^ / 1 O \ 

121.02 (13) 


CMC- C15Z- 


-H15L 


108.6 


A A TTC A A 

CoA — C5A — ^H5AA 


1 1 A C 

119.5 


C16Z— CISZ- 


-H15L 


1 AO 

108.6 


4 A /^C A TTC A A 

C4A — C5A — H5AA 


1 1 A C 

119.5 


HISK- ClSZ- 


-H15L 


107.6 


OIB — CIB — 02B 


122.96 (11) 


CnZ- C16Z- 


-C15Z 


111.5 (10) 


OIB— CIB— C2B 


119.68(12) 


C17Z— C16Z- 


-H16F 


124.3 


02B— CIB— C2B 


117.36(11) 


C15Z— CieZ- 


-H16F 


124.3 


C7C— CSC— C9C 


120.19(12) 


CiaZ- C17Z- 


-H17K 


120.0 


C7C— CSC— H8CA 


119.9 


C16Z— C17Z- 


-H17L 


120.0 


C9C— CSC— H8CA 


119.9 


H17K— C17Z- 


-H17L 


120.0 



C3B—C2B— CUB— ClOB 1.7(2) 

CIB— C2B— CUB— ClOB -178.59 (11) 

C8B— C9B— C4B— C3B -179.12(10) 

C 1 OB— C9B— C4B— C3B 1.80(19) 

C8B— C9B— C4B— C5B 1.64(19) 



C3C— C2C— CIC— OIC -179.67(11) 

cue— C2C— CIC— OIC 0.63 (19) 

C3C— C2C— CIC— 02C -0.2S (19) 

cue— C2C— CIC— 02C -179.98 (11) 

03B— C7B— CSB— C9B 179.10(12) 
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ClOB— C9B— C4B— C5B -177.44(11) 

ClOC— cue— C2C— C3C 1.3(2) 

cloc— cue— C2C— cic -179.04(12) 

es A— e2A— c 1 1 A— e 1 oa 0.7 (2) 

eiA— e2A— ciiA— eioA -179.50(12) 

ese— e9e— C4c— cse -179.12(11) 

eioe— e9e— C4c— ese 1.57 (I8) 

C8C— C9C— C4C— C5C 1.91 (19) 

ClOC— C9C— C4C— C5C -177.40(11) 

03B— C7B— C6B— C5B -178.51 (12) 

e8B— e7B— e6B— esB 1.5 (2) 

03e— C7C— C6C— C5C -177.60 (12) 

e8e— e7e— e6c— ese 2.5 (2) 

e8B— e7B— 03B— ei2B 0.9 (2) 

e6B— e7B— 03B— ei2B -179.03 (12) 

03A— e7A— C6A— eSA -179.09 (12) 

e8A— e7A— e6A— e5A 0.9 (2) 

eiie— e2e— e3e— e4e -0.40 (i9) 

eie— e2e— e3e— e4e 179.90 (lo) 

e5e— e4e— ese— e2e 177.91 (12) 

e9e— e4e— e3e— e2e -1.01 (i9) 

ese— e7e— 03e— ei2e -2.2 (2) 

C6e— e7e— 03c— C12C 177.91 (12) 

eiiB— e2B— e3B— e4B -0.8(2) 

eiB— e2B— e3B— e4B 179.53 (lo) 

e5B— e4B— C3B— C2B 178.22 (11) 

C9B— C4B— e3B— e2B -1.00(19) 

eiiA— e2A— e3A— e4A -0.34(19) 

eiA— e2A— e3A— e4A 179.86(11) 

e5A— e4A— e3A— C2A 178.82 (11) 

e9A— e4A— e3A— e2A -0.55 (19) 

e2B— eiiB— eioB— e9B -0.9(2) 

esB— e9B— eiOB— eiiB -179.95 (12) 

e4B— e9B— eioB— eiiB -0.9(2) 

e8A— e7A— 03A— ei2A -3.8 (2) 

e6A— e7A— 03A— ei2A 176.22 (12) 

e2e— e 1 1 e— c i oc— C9c -0.7 (2) 

e8e— e9e— cloc— cue 179.97(12) 

C4C— e9c— c 1 oc- c lie -0.7 (2) 

e2A— eiiA— eioA— e9A -0.2 (2) 

C7B— C6B— C5B— C4B -0.5 (2) 

C3B— e4B— eSB— e6B 179.68 (12) 

e9B— e4B— e5B— e6B - 1 . l (2) 

e7e— e6c— C5c— e4c -0.7 (2) 

e3e— e4e— e5e— e6c 179.59 (12) 

e9e— e4e— e5e— e6e -i.5(2) 

ei5A— ei4A— ei3A— ei2A 179.8(2) 

C15X— ei4A— ei3A— ei2A -178.2 (6) 

e3A— e2A— eiA— oiA 179.96(12) 



C6B— e7B— e8B— e9B -1-0(2) 

eioB— e9B— e8B— e7B 178.42 (12) 

e4B— e9B— esB— e7B -0.6 (2) 

e7A— e6A— e5A— e4A -0.4 (2) 

e3A— e4A— e5A— e6A -179.89 (12) 

e9A— e4A— e5A— C6A -0.5 (2) 

e3B— e2B— eiB— oiB -179.09(11) 

CllB— e2B— CIB— OIB 1.21 (19) 

C3B— e2B— CIB— 02B 0.80 (19) 

eilB— e2B— eiB— 02B -178.90 (11) 

03e— e7e— ese— e9e ns.os (ii) 

e6e— e7e— C8e— e9e -2.0 (2) 

eioe— e9e— ese— e7e 179.09 (12) 

e4e— e9e— ese— e7e -0.2 (2) 

eiiA— eioA— e9A— esA -179.90(12) 

e 1 1 A— e 1 OA— C9A— e4A -0.7 (2) 

e3A— e4A— e9A— CSA -179.73 (11) 

e5A— e4A— e9A— eSA O.SS (19) 

e3A— e4A— e9A— eioA 1.07 (I8) 

e5A— e4A— e9A— eioA -178.32 (ii) 

e7e— 03e— ei2e— ei3e -175.46 (ii) 

ei4e— ei3e— ei2e— 03e -175.34 (12) 

e7A— 03A— ei2A— ei3A -173.54(12) 

ei4A— ei3A— ei2A— 03A -177.02 (13) 

e7B— 03B— ei2B— ei3B -177.49 (12) 

ei4B— C13B— ei2B— 03B -175.95 (12) 

03A— e7A— CSA— C9A 179.48 (12) 

C6A— C7A— CSA— C9A -0.6 (2) 

ClOA— C9A— CSA— C7A 178.81 (12) 

C4A— C9A— CSA— C7A -0.3 (2) 

C12e— ei3C— CMC— C15Z 179.2 (9) 

ei2c— ei3e— ei4c— ei5e i76.5 (3) 

ei2B— ei3B— ei4B— C15B 178.4 (3) 

C12B— C13B— C14B— C15Y 178.6 (5) 

C13A— ei4A— C15A— C16A -172.6(3) 

ei5X— ei4A— ei5A— ei6A 180(3) 

C14A— C15A— C16A— C17A -125.5 (5) 

C13B— C14B— C15B— C16B -171.1 (3) 

C 1 5 Y— C 1 4B— C 1 5B— C 1 6B - 1 72 (4) 

ei4B— ei5B— ei6B— ei7B -123.6 (5) 

C15Z— C14C— C15C— C16C 77(17) 

C13e— ei4C— C15e— C16C -163.7 (4) 

ei4e— ci5e— ei6c— ei7e -i26.s (5) 

C15A— C14A— C15X— C16X -12(2) 

C13A— C14A— C15X— C16X 175.0 (9) 

C14A— C15X— C16X— C17X -33 (3) 

ei5B— C14B— ei5Y— C16Y 2 (3) 

ei3B— C14B— C15Y— ei6Y -177.2(10) 

ei4B— ei5Y— ei6Y— ei7Y -83 (4) 
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CllA— C2A— CIA— OlA 0.2(2) 
C3A— C2A— CIA— 02A -0.32 (19) 

CllA— C2A— CIA— 02A 179.88 (11) 



C13C— CMC— C15Z— C16Z 164.4(9) 
C15C— CMC— C15Z— C16Z -134(18) 
C14C— C15Z— C16Z— C17Z 110.9(13) 



Hydrogen-bond geometry (A, ") 



D— H - 


D— H 




D-A 


D—n-A 


02^— Hl-OlC 


0.97 


1.65 


2.6150(16) 


174 


02S— H2-015" 


0.85 


1.80 


2.6342 (15) 


168 


02C— H3-0U' 


0.93 


1.69 


2.6133 (16) 


177 


C6^— H6^-0U'" 


0.93 


2.50 


3.3032 (19) 


144 


C6S— H6S^-01fi'" 


0.93 


2.56 


3.3666 (19) 


145 


C6C— H6C4-01C" 


0.93 


2.56 


3.3547 (18) 


144 


C5A—mAA-0lO' 


0.93 


2.59 


3.421 (2) 


149 


CSB—mBA-OlR' 


0.93 


2.65 


3.520 (2) 


156 


CSC—HSCA-OIA^" 


0.93 


2.61 


3.472 (2) 


154 


C17S— H17C-Cgl" 


0.93 


2.93 


3.736 (5) 


146 


Symmetry codes: (i) -x+2, -y+2. 


-z+l; (ii) -x+3, —y+2, -z; (iii) x—\,y, z; (iv) ■ 


-x+\,-y+2,-z+\; 


(v) -x+2, -y+2, -z; (vi) ■ 


-y+\,-z+\. 



Acta Cryst. (2014). E70, o696-o697 



sup-14 



